Optical-frequency scanning-rate calibration of external cavity diode lasers using adaptive complex-shifted Morlet wavelets.
Real-time measurement of the optical frequency of an external cavity diode laser (ECDL) is very difficult. In this study, a novel adaptive complex-shifted Morlet wavelets method was proposed to accurately determine the instantaneous frequency of the interference signal. The optical frequency scanning rate and the change in the optical frequency trend could then be obtained using the instantaneous frequency. The proposed method was theoretically analyzed, and both simulations and experimental results confirm that the method can accurately obtain the scanning rate and change in the trend of the ECDL optical frequency. The experimental results demonstrate that the maximum single-cycle relative error was less than 2.5‰ and the linearity of output optical frequency with correction was good and R2 was 0.999 98.